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(54) ACTIVE MATRIX SUBSTRATE 

(57)Abstract: 

PURPOSE: To prevent a defect due to the breaking of a signal line by 
providing a conductive film which is electrically connected through a 
through hole formed in an insulating film. 

CONSTITUTION: On a glass substrate 2 as an insulating substrate, 
plural scanning lines 10 and plural signal lines 20 are provided in a grid 
shape at right angles to each other. Under the signal lines 20, the 
conductive film 21 is provided except at places of intersections with the 
scanning lines 10 across the gate insulating film. On the conductive film 
21, the gate insulating film is partially etched and removed nearby the 
arrangement positions of TFTs 30 in rectangular areas arranged on pixel 
electrodes 40 and corner parts along the signal lines 20 different from 
corner parts where the TFTs 30 are arranged in the areas form two 
through holes 22; and the conductive film 21 is electrically connected to 
the signal lines 20 laminated on the conductive film 21 through the 
through holes 22. 
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CLAIMS 



[Claim(s)] 

[Claim l] An insulating substrate, and two 
or more scanning line and two or more 
signal lines which were prepared by 
intersecting perpendicularly mutually on 
this insulating substrate so that it might 
become grid-like, The picture element 
electrode arranged, respectively in the field 
surrounded with each scanning line and 
each signal line, The switching element 
electrically connected to each picture 
element electrode, and the one scanning 
line and one signal line close to each 
picture element electrode, respectively, The 
active-matrix substrate possessing the 
electric conduction film electrically 
connected through the through hole which 
the laminating is carried out at least under 
this signal line except for a part for an 
intersection with this scanning line 
through much more insulator layer, and 
was formed in this insulator layer. 
[Claim 2] Said electric conduction film is a 
active-matrix substrate according to claim 
1 currently formed with the same 
ingredient as said scanning line. 
[Claim 3] Said signal line is a 
active-matrix substrate according to claim 
1 currently formed with the transparence 
electric conduction film. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 

[Industrial Application] This invention 
relates to the active-matrix substrate 
which performs a display in more detail by 
impressing a driving signal to the picture 
element electrode for a display through a 
switching element about the structure of 
the active-matrix substrate for indicating 
equipments of arranging the picture 
element electrode for a display in the 
shape of a matrix, and performing a high 
density display. 
[0002] 

[Description of the Prior Art] In a liquid 
crystal display, EL display, and a plasma 
display, the display pattern is formed on a 
screen by choosing and carrying out light 
modulation of the display picture element 
arranged in the shape of a matrix. It 
arranges so that light modulation may be 
carried out with the picture element 
electrode with which each picture element 
became independent, respectively as a 
method in the case of choosing and 
carrying out light modulation of the 
display picture element, and since the 
display of high contrast [ method / which 
connected the switching element to each of 
each picture element electrode / 
active-matrix drive ] is possible, it is put in 
practical use by the liquid crystal 
television, the word processor, the terminal 
display of a computer, etc. Generally as a 
switching element which carries out the 
selection drive of the picture element 
electrode, a TFT (Thin Film Transistor) 
component, an MIM (metal-insulator 
layer-metal) component, an MOS 
transistor component, diode, a varistor, etc. 
are used. On both sides of display media, 
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such as liquid crystal, EL luminous layer, 
or a plasma emitter, the display medium 
by which a counterelectrode intervenes 
between them by carrying out opposite 
arrangement and switching the electrical 
potential difference impressed to each 
picture element electrode is modulated 
optically, and, as for each picture element 
electrode in a active -matrix substrate, the 
optical modulation is checked by looking as 
a display pattern. 

[0003] Drawing 7 shows an example of the 
conventional active-matrix substrate. 
Moreover, drawing 8 shows the view 
sectional view in the E E line of drawing 7 . 
On the glass substrate 52 which is an 
insulating substrate, as shown in drawing, 
it intersects perpendicularly mutually and 
the active-matrix substrate 50 of this 
conventional example is formed so that two 
or more scanning lines (gate bus line) 60 
and two or more signal lines (source bus 
line) 70 may become grid-like through gate 
dielectric film 62 (refer to drawing 8 ). The 
picture element electrode 90 is arranged in 
each field of the shape of a rectangle 
surrounded with each scanning line 60 and 
each signal line 70. TFT80 as a switching 
element is formed in the corner in each 
field, respectively. And TFT80 is 
electrically connected to the one scanning 
line 60 and one signal line 70 close to each 
picture element electrode 90 and each 
picture element electrode 90 in this field in 
which TFT80 was arranged, respectively. 
From the scanning line 60, the offset 61 
has branched towards the picture element 
electrode 90, and let the location of the 
point approach of this offset 61 be a gate 
electrode in TFT80 as a switching element. 



[0004] The signal line 70 has two-layer 
structure with the upper layer 73 which is 
an ingredient which is different in a lower 
layer 71 and this lower layer 71, and was 
formed with the same electric conduction 
film as the picture element electrode 90. 
[0005] In such a active-matrix substrate 50, 
after carrying out patterning of the lower 
layer 71 in a signal line 70, the upper layer 
73 is formed by leaving and carrying out 
patterning of the conductor film which 
forms the picture element electrode 90 also 
on the lower layer 71 of the scanning line 
60 and a signal line 70. 
[0006] The lower layer 71 in a signal line 
70 has a possibility of disconnecting 
according to a certain cause, in the 
manufacture process of a active-matrix 
substrate. However, since the upper layer 
73 of the conductor film is formed on it also 
when a lower layer 71 is disconnected by 
making a signal line 70 into two-layer 
structure in this way, there is no possibility 
of dividing electrically as a signal line 70, 
and it may function as a signal line. When 
the signal line which supplies a signal to a 
picture element electrode when a signal 
line is structure much more is disconnected 
according to a certain cause in a 
manufacture process, the signal which 
should be given essentially is not inputted 
into in advance, but it is recognized as a 
line defect on a display as a result from the 
open-circuit part. Such a line defect spoils 
the grace as a display remarkably, and 
poses a big problem, in view of the 
viewpoint of a product step stop. However, 
an open circuit of a signal line 70 is 
prevented by making a signal line 70 into 
two-layer structure as mentioned above. 
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[0007] 

[Problera(s) to be Solved by the Invention] 
In such a active-matrix substrate, the 
transparence electrical conducting 
material (ITO and Sn02 grade) which 
constitutes the picture element electrode 
90 is used as the upper layer 73 of a signal 
line 70. Since such a transparence 
electrical conducting material is not low 
resistance extremely it is usually useful as 
a cure against an open circuit of the 
scanning line 60 and a signal line 70. 
However, if the insulating substrate 52 is 
enlarged in order to enlarge a display, 
since the scanning line 60 and a signal line 
70 will also become long, delay of a signal 
becomes a problem, in order that delay of a 
signal may be dependent on resistance and 
capacity of the scanning line 60 and a 
signal line 70 - as the ingredient of the 
scanning line 60 and a signal line 70 - 
more - low a thing t **** ] is desired. 
[0008] By solving the trouble of the 
above-mentioned conventional technique, 
this invention has the purpose in offering a 
more nearly high- definition active-matrix 
substrate by lowering resistance of the 
scanning line and a signal line while it 
heightens further the effectiveness of 
preventing the defect by open circuit of a 
signal line. 
[0009] 

[Means for Solving the Problem] Two or 
more scanning line and two or more signal 
lines which were mutually prepared by 
intersecting perpendicularly so that the 
active-matrix substrate of this invention 
might come grid-like on an insulating 
substrate and this insulating substrate, 
The picture element electrode arranged, 



respectively in the field surrounded with 
each scanning line and each signal line, 
The switching element electrically 
connected to each picture element 
electrode, and the one scanning line and 
one signal line close to each picture 
element electrode, respectively, Except for 
a part for an intersection with this 
scanning line, the laminating is carried out 
under this signal line through much more 
insulator layer at least, it comes to provide 
the electric conduction film electrically 
connected through the through hole formed 
in this insulator layer, and the 
above-mentioned purpose is attained by 
that. 

[0010] Preferably, said electric conduction 
film is formed with the same ingredient as 
said scanning line. 

[00 11] Preferably, said signal line is formed 
with the transparence electric conduction 
film. 
[0012] 

[Function] Also when a signal line is 
disconnected by a certain cause in the 
active-matrix substrate of this invention, 
since it lets the through hole formed in the 
insulator layer pass on the electric 
conduction film by which the laminating 
was carried out through the insulator layer 
under this signal line and transmitted to it, 
the signal transmitted with the signal line 
does not have a possibility that the line 
defect by open circuit of a signal line may 
occur, as the electric conduction film -- low 
- by choosing an ingredient [ **** ], it 
becomes possible to lower resistance of a 
signal line. 
[0013] 

[Example] Hereafter, the example of this 
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invention is explained. On the glass 
substrate 2 which is an insulating 
substrate, as shown in drawing 1 , it 
intersects perpendicularly mutually and 
this invention active -matrix substrate is 
formed so that two or more scanning line 
(gate bus line) 10 and two or more signal 
lines (source bus line) 20 may become 
grid-like. The picture element electrode 40 
is arranged in each field of the shape of a 
rectangle surrounded with each scanning 
line 10 and each signal line 20. In the 
corner in the field where each picture 
element electrode 40 has been arranged, 
the offset 11 which extends towards the 
picture element electrode 40 from the 
scanning line 10 has branched, and TFT30 
as a switching element is formed in the 
corner of each field so that the part of the 
point approach of this offset 11 may 
become each gate electrode of TFT30. And 
each TFT30 is electrically connected also to 
the signal line 20 close to each picture 
element electrode 40 and each picture 
element electrode 40 in this field in which 
TFT30 was formed, respectively. 
[0014] In the bottom of a signal line 20, 
except for the part which intersects the 
scanning line 10 as shown in drawing, it is 
prepared so that the electric conduction 
film 21 may be in this signal line 20 and a 
laminating condition on both sides of gate 
dielectric film 12. And this electric 
conduction film 21 is set in the near section 
of the TFT30 arrangement location in the 
rectangle-like field to which the picture 
element electrode 40 has been arranged, 
and the section near the corner which met 
a different signal line 20 from the corner in 
which TFT30 in the field was arranged. 



Some gate dielectric film 12 on this electric 
conduction film 21 is removed by etching, 
two through holes 22 are formed, and it 
connects electrically through each through 
hole 22 in the signal line 20 by which a 
laminating is carried out on the electric 
conduction film 21. In such a active-matrix 
substrate of a configuration, while 
becoming possible to save an open circuit of 
a signal line 20, it becomes possible to 
lower resistance of the whole signal line 20. 
[0015] The fabrication sequence of the 
active-matrix substrate of such a 
configuration is explained. First, the 
scanning line 10 is formed on the glass 
substrate 2 which is an insulating 
substrate. The insulator layer of Ta205 
grade may be formed in the front face of a 
glass substrate 2 as base coat film, 
subsequently, a glass substrate 2 top - 
comparatively low - the laminating of 
the aluminum which is an electrical 
conducting material [ **** ] was carried 
out to band-like using the sputtering 
method, patterning of this was carried out, 
and the electric conduction film 21 was 
formed. As electric conduction film 21, it 
may change to aluminum and low 
resistance electrical conducting materials, 
such as Mo and Ta, may be used. After that, 
the scanning line 10 is formed by carrying 
out the laminating of the Ta and carrying 
out patterning using the sputtering 
method, similarly. Furthermore, the 
laminating of the about 300nm of the SiNx 
film is carried out using a plasma-CVD 
method, and gate dielectric film 12 is 
formed. In addition, you may make it raise 
insulation more by anodizing the scanning 
line 10. 



4/7 



[0016] Then, as shown in drawing 3 , it 
continues on gate dielectric film 12, and 
the laminating of the semi-conductor layer 
41 and the etching stopper layer 42 is 
carried out using a plasma CVD method. 
The semi conductor layer 41 is the SiNx as 
gate dielectric film 12 with same 
intrinsic- semiconductor amorphous silicon 
(below, aSi is called) and etching stopper 
layer 42. In thickness, the semi-conductor 
layer 41 set 60nm and the etching stopper 
layer 42 to 200nm, respectively. The 
etching stopper layer 42 which is SiNx is 
made the predetermined configuration by 
patterning. 

[0017] Next, as shown in drawing 2 , 
SURUHORU 22 for connecting electrically 
a signal line 20 and the electric conduction 
film 21 to the gate dielectric film 12 by 
which the laminating was carried out is 
formed through a patterning process and 
an etching process on the electric 
conduction film 21. Then, as shown in 
drawing 3 , when the laminating of the n+ 
mold amorphous silicon layer (a*Sin+ is 
called hereafter) which added Lynn is 
carried out and it carries out patterning by 
the plasma CVD method by the thickness 
of 80nm, the contact layers 43 and 44 are 
formed. Next, the signal line 20, the source 
electrode 31, and the drain electrode 32 
were formed by forming and carrying out 
patterning of Ti by the sputtering method 
as a source conductor the whole surface on 
this glass substrate 2. The signal line 20 is 
electrically connected with the electric 
conduction film 21 through the through 
hole 22. As for the source electrode 31 or 
the drain electrode 32, ohmic contact is 
good by the contact layers 43 and 44 in the 



semi-conductor layer 41. In addition, it 
may change to Ti and metal layers, such as 
aluminum, Cr, and Mo, may be used. 
[0018] Next, the picture element electrode 
40 is formed by carrying out the 
laminating of the ITO used as the picture 
element electrode 40 and an addition 
capacity electrode by the sputtering 
method, and carrying out patterning of this. 
At this time, ITO may be formed in the 
state of a laminating also on a signal line 
20 like the conventional active-matrix 
substrate. And the laminating of the 
protective coat layer 45 and the orientation 
membrane layer 46 is carried out to the 
front face of a glass substrate 2, 
respectively. Thereby, the active-matrix 
substrate of this invention is formed. 
[0019] In addition, although the electric 
conduction film 21 was formed with a 
different ingredient from the scanning line 
10 in the above-mentioned example, you 
may make it form the electric conduction 
film 21 with the same ingredient as the 
scanning line 10 on a glass substrate 2, as 
shown in drawing 4 and drawing 5 . In this 
case, like said example, since the electric 
conduction film 21 is formed in coincidence 
at the time of formation of the scanning 
line 10, in order to form the electric 
conduction film 21, the process for carrying 
out the laminating of the ingredient of the 
electric conduction film 21 becomes 
unnecessary like said example. 
[0020] Furthermore, while forming the 
electric conduction film 21 with the same 
ingredient as the scanning line 10, you 
may form with the same ingredient as the 
picture element electrode 40 as a signal 
line 20. In this case, formation of a signal 
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line 20 also becomes easy. 
[0021] moreover, the gate dielectric film 12 
on each electric conduction film 21 located 
in the side of each picture element 
electrode 40 as shown in drawing 4 * the 
thing of each electric conduction film 21 
mostly etched covering an overall length - 
each electric conduction film 21 a 
through hole 22 may be mostly formed 
covering an overall length, and the electric 
conduction film 21 and a signal line 20 may 
be connected through this through hole 22. 
[0022] Furthermore, as shown in drawing 
5 and drawing 6 , you may form so that it 
may have a bigger widthof-face dimension 
than the signal line 20 by which a 
laminating is carried out to the upper part 
in the electric conduction film 21 on a glass 
substrate 2. 
[0023] 

[Effect of the Invention] According to the 
active-matrix substrate of this invention, 
also when a signal line is disconnected in 
to which the electric conduction film by 
which the laminating was carried out to 
the signal line through the insulator layer 
is electrically connected through the 
through hole formed in the insulator layer 
by a certain cause, the signal of a signal 
line gets across to it through the electric 
conduction film also after the open -circuit 
section. Consequently, an open circuit of a 
signal line is saved, this electric conduction 
film - low - by adopting an ingredient 
[ **** ], it becomes possible to lower the 
electric resistance of a signal line. Thereby, 
a high -definition active-matrix substrate 
can be obtained by high step stop. 
Moreover, the above-mentioned purpose is 
attained by forming this electric 



conduction film in coincidence with the 
same ingredient as the scanning line, 
without increasing a membrane formation 
process. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll The top view showing one 
example of this invention active -matrix 
substrate. 

[Drawing 2l The view sectional view in the 

A- A line of drawing 1 . 

[Drawing 3l The view sectional view in the 

F F line of drawing 1 . 

[Drawing 4l The top view showing the 

example 2 of this invention active-matrix 

substrate. 

[Drawing 5l The top view showing the 
example 3 of this invention active-matrix 
substrate. 

[Drawing 6] The view sectional view in 

D-D line of drawing 5 . 

[Drawing 7l The top view showing an 

example of the conventional active-matrix 

substrate. 

[Drawing 8l The view sectional view in the 
E E line of drawing 7 . 
[Description of Notations] 

1 Active -Matrix Substrate 

2 Glass Substrate 

10 Scanning Line 

11 Gate Electrode 

12 Gate Dielectric Film 

20 Signal Line 

21 Electric Conduction Film 

22 Through Hole 
30 TFT 
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31 Source Electrode 

32 Drain Electrode 

40 Picture Element Electrode 

41 Semi conductor Layer 

42 Etching Stopper Layer 

43 44 Contact layer 

45 Protective Coat Layer 

46 Orientation Film 
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